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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-scale living body detector 
despite of a simple and convenient circuit constitution. 
SOLUTION: When a subject 1 touches a measuring electrode 10, a subject 
oscillation frequency generation part 20 generates the subject oscillation 
frequency according to electrostatic capacity of the subject 1. A subject 
recognition signal generation part 30 generates a subject recognition signal 
according to the subject oscillation frequency. A reference signal setting part 40 
preliminarily sets a reference signal for deciding whether the subject 1 is a living f 

body or not. A living body detection control part 50 compares the analyte 1 * 

recognition signal and the reference signal and controls the detection whether 
the analyte 1 is a living body or not. 
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1 

«E«i*#rt f ««-*- aaifcBffi fc , 

Kfcttzwimmmmmt t ±jtt ft mkw§tm 

WE«t*#J&*WE± ff-C * 4 s&»5 * * fll Brf 4 jt * ft B 

* * b & c tf>K5£ LT ±3 < &:iSMg^f£;£g|i 1 , 
«rE««#E»«* fc B(JE»^«-t fc 1- Jt« LT, ME 
**flE3WttIEtfrT * ft *>556»o*iai»U» * fr •? £f*« 

fcnftuitpesfc, 

t«*?H2l ttBBt**£Mttft&£ftli % CR& 
ffiSS-etiUaSixft i fc *r»«i:r*BI#*l EftO&tt 

tfc*D$SEgo 

[W#JI3] ttKtt4MtBtt«-9-&Bff(i< BEtttfc 
flcA«JHttCk«> AJVtttt^ £ P£*r t Tff EtttltltBKfl 
**ifeBU «FE3l*iE-f-IS:^«B»i, BBftOBBSB 

k -t ft W*Jft 1 Ett0±4tt*ftD3ttt. 
[If*Jj4] ttEifef*&*nfiiW«BI4, HirE1$t&f*Bf8S 

*ttE<fef*i:lfcftrtft.l fc t-«»ki-*BI*3S3Etto 

[It*a5] nEtt$ttBtt«-9-&&ttli. BEttt* 

v hf£&flrE&18f$KfttfI-?-fc L, l&ESimfg-f-lftJteB 
14, BE£f*tf>»«JS»Kl& £ fcftjfeflttjBtoa*/^ 
^«5B#pg<iISr* •> > ]• L/c*->> MttBBLTfc iv> 

• t ft h*ji i Etto&titt&itta. 

[tt*JM6] BE&tttftB-MfPffli* ttE*tt#Bft 
14 , flrE&tfcf* * TfrE£f* fc Htta-t ft r fc * &s fc 1 ft 

f***— £BtHwEiOJeBaK«/BLfc»£©BBB*»: 

Id C fc«l*f*»BJBK»©BftJ? £iiEfc®ft BSMi-iy 
fc L-v WEBBflt-SteJgffliix HiJE£#* { -£B#F,gir&l5 

LTK5fe1-*C 4 S-#attftiS*JglEmo±#1^o 
Hi. 

IIS*J18] tE£f*®*DflHliffPgBI4, ttEtttt#Ktt 
B-JsWHrESaMI-JJ: "9 f>*£»<'gEft2£*-#oJ££l4, 

«7efte&fMftftDKB 0 



(2) ftB? 1 0 - 1 6 5 3 8 2 

2 

IIS*JS 9J W«##±fre*4*S*>*i**nt*£ 
BE«tftf*#»tt1- ft ^»<0-b fc , 
tftBfM^«PJ^gBfc, 
E-b > -9" frb% b ixft BEBflW* ft-fiiB ft 

i4, wEBttftawEifcft-e** t*jat4t#»au6 

JJSBfc, 

10 **-r&Cfc«r»*fci-ft^fls«Jai«lf e 

[w#Jiio] urE-t^ti, bbsb, 
*fl-*&v>i4ff^ou»m*'oitEtt»#o«aicRj& 

i-ft £ k *nm fc "tft tt*« 9 Etto&W**D*tft. 
«rE*«#*«)S«i- 4«ium* fc . 

it izttiS-t ft tttft^EHkKf ±&-t ft «tt#B«« 
fb^^fiStgBfc. 

20 mBViiftit&mmitmz t fc o-^-cmE«^#* f tuiE4 

**-tft w fc «r««fci-ft^f|^AKB. 

[»*?Hi 2] ffrEtft(B*fit4. mmr~=>-7-4 >7 

S*i*ifct:#«fci-4»*«1 1 I*^)±f«^ 

fic 

!»** 1 3 ] ffTEtttt#&lltKfk¥&J&8Bi4. MB 
ffi Btt K * JB* BE * »7 , BE««#B»SBf * 

nr E^ ® a m!±<D§kmtm%%Mtm * tz itm-m^m^ t 

LX!k.m-fZZ fc*^«fci-ftlS*Sl 1E«04#« 
30 ft^I 0 

[ffi&H 1 4 ] DlrEBtt^BBKib*£Jftff(d:> 7V 
v "JWW ■*« Jltttf) 0JES Tif ft $ ft, BEtttt^BBS 
<t**BflEBftspfc UT±JS+4i fc*r4*f»fci-4BI* 
Si liEttOftffttftKl, 

10 0 0 1 J 

BBfcH-t*. 
40 [ 0 0 0 2] 

a <7>«®«i# U « + ft ««^f§631 L T v » ft 0 MA. I4\ « 
*lir3>k: , a.-^;l,-^^(7?xil : Jlt:i4 I D*- K* { 

^ Ofc ft, I D * - K U 3J>*> "9 A S- * b j4> 
tft£SLtiii, Alfit t: fis^-f ft 11 AS?. 

ASftiiSftT^fto 
[ 0 0 0 3 ] C 4 -9 AP.?. a" *> 7. t 14 , StmZiX 
X V i ft jf igr o u 7" 'J * * £ ft £ t ^ I4*1^3fc * ji v b ft 
50 Ji^y/^o/Co L^y/ot, fflA.D.2^->^7-^l4J&,tfl?, 



(3) 



[ 0 0 0 4 ] - k tttiaitittwK 

|H l/Ctt. HUB* 3 - 3 8 6 2 1 *&«TNi, 
[0 0 0 5) 4fc, »m***W»L 

[0 0 0 6] 10 

[^^* { J!)?*:LJ: 3 k-thVMl t*»t, t»a«>*^* 

. JOB!** fcttfcKft *-fc k,,fcHBlt * 

[0 0 0 7] Sfc, tWBLfcft**** 
i;» L-C 4> , •»«** * «36i" ** «rt*3Eftft-«ff ft* 

[0 0 0 8] *»WI±i©±} ftjttH«*"C4if*t*:t 20 
[ 0 0 .0 9 ] 

K is v» -c , WMMMfrMMM- * 
t , L 
<t?ISJ H:^ ft fcfc £ fcftUMMMMMM** * ftfc* 
&mm®.&£.&® t , ftB«1ft#ft»«*Kfc**fci"* 

##WE*fltt?*> a *S*©*Hn«ft *fi * *#*»H 

* pss t , t *r * - 1 *»» k +* 

[ooio] «i*#»«JBfta&*»«^ ft* 
fc»ft t 

fcft**»«ft*» * * • 

* fc *> *» P LTio < o * 

ttftftDttlffttii* tt*#R*«* k k 1 tt« L 

[0 0 1 1) 4*:, frS****!"* 
h jfflftfll K is v» T , ft Ett«#4* * 
•fe , ffl * ©HE* > ** * * * 
*<t * fflU^i" * ft*H«ftWS» k » KiEWaflWfc* 1 
-%VX±.<r)%\Wh *) , *»ofi* (OfllS-t 
fiiftfMftW**.**.** tie**** 1 * 50 



ftHW 1 0- 1 6 5 3 8 2 
4 

t * ft ft k 1 * 4#«tt«ft* , «# S it ^ - 
lo o i 2] ft*y§ftftaiS»«** fl^«*> 

»a»i*. **Wftfc#-fta-M>**M t * ,J ' 

ftft#**iM*-e**k&»+*. _ . 

[0 0 13] *«k#* f 4#^***5* , ** fll 
t * t U v» -C, ftftlMMWifiSft * 

wtiEftKitet **«WE»iwft» * ***** 

[0 0 14] ttj^BliW** 1 *' 

fifeg|i2 0 I*, Wfttt 1 1 0 K»»Lfc»«-t 

i o»«»*e«&tfc«*#««"*** r **" r 

* 0 3 014, 

* • 4 

0 14, 1 ***** * * * *' J * fc *°* 

* * * c OKS l * 33 < • 5 0 

(4 , t ssii^- k t Jt* , mm i 

[0 0 16] »tteov»-CKWi-4. 0 2 14, % 

[S 2D 3 014, tttt#*iSffl* 

ft 4 ftftfltBftft* * * • 

[S 3 ] ^^tftDftU^SP 5 0 14, «ft#B»«-» k »» 
4 0 K h b t *ttS tT * 2> *«MB* k t 



[0017] *K» »«*t*«fflt3fct#tt»«*« 
I Oat, «Rk, •✓a??MW<->] C 1 k. 



5 

jgilkL, ^li->a 5-; M 1 C 1 (?)Ai3i ; f 

H^fett^o '/a?7M>'<->IC10tt 

z>o -ttx. tmm&t+i o a \z=t>r>*cxm$ 

10 0 ] 8 J «ttCov>TR|?t4. E! 4 jffl 

JeEE&WA^ISEV i tth^mEVo«75^^ 5 
-h-cfcSo (A) ©^'fr/i'-f-v-ni, Jg|fti:-> 
i5-/H I C 1 <9A2)&EV i , ffiMlciift 

K t fck-sT&fco (B ) \ - h li x J# 

$i)tCva.5 v Y -i I C 1 Ofcli^EV o, ^$di 

ICliBfM t 5rtcT*5 0 

[0 0 19] if, ttftttAtt&OttPII t 1 T'l4n>-f 
>-tfC xO^Elii" CUte.geitLftvxOT-V i = LTfc 
So «t oT V o =H fcfcio V o liHiOTffifAR &il 
!iTCx^03tW***fea*o V i tt&ftK±AU f A» 
TP$H8 t 2 u -j v 3 ;w KfEV + t:^t4 t ->i 5 
y W >;<-*M C 1 OtbTDttEl&LTLlCftSo 

[0020J z.zfrb=>>r>4)-cx(7)t$L^mhi 

ffitltR £iILT^»il55*ij?i:h., A^^E V i t4&* Uf&T 2 
1" So B#K t 3T"A*IEEV i tf*1>v •> h ;V 

KtE V - 1 TTi'o )t i i % tiliitff V o lifife L 

I 0 0 2 1 J £LhBlWL3t J: 7 K> nOfflJgffi?- 1 0 a 

I C 1 0»*»^*»fe»a«*»i»Hl*i-4. L 
ti ! -5t« ftttM£ll?l 0 a C&ttL&WMe] **» 

a^t^iti:^-*,, ifc, «©5£!RE)iS»7i*£f*:- 3( 
fc fc T- 14 A ft * *i>> ■ ttttfltji'^ft-ff* «ni»5*» i 

[0 0 2 2) *c ft l oKttojgS!*)* 1 <D&ftMiz. 

■o\>>rnm-rz>o 0514, fti o^n^TtD^ 

14, tttt# 1 7i) r ilJ^^H 1 0 USHttL>fc*frfc«t*fl> 1 
0»*s&* i: 3fcttt*ft««J8»tt S „ c - 

Pt*1"S 0 3 WfU-* 5 0 a 14, TUmWLl&fi-ibm&Z 
*L^»3fiH*»i:*i»L*v»fl|4 0 a fc£*t|&LT, fft 40 

[0023] ftcs tt C ftffijg 

«a*iiL|v»fUaiUttgt4. fit, CI 
L£vMil4 0 a 4 '9 4 D-/<*7 <( )Vf 3 0 a O 

(0 0 2 4) fc-Tft «IM ] #*Bf#T- 14, 

m^n,m i o m©i!M£Sftii#iiru/.h * v> 1 0 1 a*. 
mz Amv&® ts t t it^-cssH-- t^on 



(4) 0 - 1 6 5 3 8 2 
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[0 0 2 5] /^^»iS@»2 0 a Oft»fl»«t 

$Jj£gn?*4 0 ^^^.|fejRiai&2 0 a 14 2 o<Ov.a. $ -/ 
Mw<-*IC2, I C 3A { E^Jum^1-So vji$ 
7 h 4 I C 3 1 0<D--fi<7> 

SB^-tfftSlU iJiteSg] 0O<l6^OM?l±«ttR 1, 
R 2 t:»«i-« 0 $ bIZtmR 2 It v a $ v V 4 >'<-■ 
10 ^ I C 2 OAfl«?-fc«filU ifiStR 1 liva 

1 C 2 0tB*«T-t va § -j M >->><- ^ 1 C 

[0 0 2 6] ^IC »flEtou»rBiWi-*o m 7 14. /< 
^^^4S11K2 0 a^IEVA , ^EVB S.U f ^EVC 

oH^^ft-K-is. ( a ) <r>9 4 \ > y+ + 

- h 14, ?SE«l^->a 5 y h ^ ^ I C 2 «A?JSE 

va % mmizmsmit-ox&Zo (b) o*>r$>^ 

+ - Mi, ffl[$J|^va$ s» I C 20H3^I 

SEVB , «S*dllCJ4B#pJJS- t oT**o (C)0^-f5 
!0 > ^ + - h li, KMC "> a 5 » h-f ^ I C 3 O 

[ 0 0 2 7] ir, B#F^t 1 T-SEVB 4»H*»feHCft 
•=»fcIttK*:#ASk, ^EVC l±L*»fcHtcK«5i-*« 
^E V C 3!> s H IZ ft o US ^ iz =i > r > -9- C X \z <g>.ffii lc 5t 

[ 0 0 2 8] *EVA liB#ra t 1 ^t,.±#L^?^, B#H 
t 2t?^l'7->a;UKSEV + lzjti-S 0 Cli-CidmE 
VB »ifc*>fe-f Lt*i, mEVC tHOSJrftS. 

3 jti/tR i *aLT*a^ata, *eva inft*ufiTt 

So 

[0 0 2 9] HHt3 f^E VA it* Uv>a A> KSE 
V-S-fTj&'ofc t -S-cmE.VBIiSteLTH t ftS 
COT'^EVC liLtftSo -f-O^, 3>x'>-9-CX liffi 
tftR 1 SraiLTHyf^SitS/c*, ffiEVA ll^^tr 
±^ L, B#R! t 4 XX V v v a )V KSEV+ iCjtr So 
1-StmEVB l4Ha»$>UCjR|EU «EVC I4L*>&> 

[0 0 3 0] JU-hfim Ltzi. i ic, ft l Wklkwmn 
ft 1 OA#«TN4ttfc# 1 0»*S*«r C R 8!fiSV«I 

wwci^ »4i*/hajfci-4i t^Bj^ufts. 

[0 0 3 1 ] -Au, ft i agjfeoj&agoft 2 
^14, ft«fitttt^ r <h 3 v» fc 9 £ t t*|p«*A<0H 

s 7t i4 l (ovmvik v » t mm i x * « & s jji^t- 

^)S 0 

[0 0 3 2] B 8 14, ft 1 <D%m<r)W&V>M 2 OAfl^ 
T-a^-S-f'-c v^^^JlfitiftlllfiBt^tlllT'fcSo 7, 




(5) 



ftffigltt 2 0 b li, 1 *««8Se** 1 0 

&|fc«>tB2)' <o L A* <b H^n* * v'^* *ff ^ • * 
LT ^OtW^iA'^^S^**^' 3 2 b ° 

[0 0 3 31 * ? v*^ffi0K 3 1 b lis &teff 

*o *LT, f y^V3^^~^5 0 bli, 5?* 

■ is a 3 3 b o as * -e * * * ■> > MS t ** t § v mb 4 o 

b k i AW L T , 1 **£ff T*> * *^* 0 ' f 
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[ 0 0 3 4 ] UJJllL*:^ * 1 0*»»»» 0 
*2 0*ff«T»±«M*l o|B^**OH4fcttLO 20 
WHW****n?*CK1?**:' fu -to****' 
«t4#iBft***l'* v, « 4 0bkttf*LT, iff 

[0 0 3 5]- Smtf«)W*lSEt4-^ 
&fftt*D * ft ? » ^«5IS ^ ° Vl x * • ±a L * 

cjv^-c tk.mk® * ft o rrje«L« 

&"T*.£fft**D 4-ft.^t- * ^*** * • 
[ 0 0 3 6] 11 9 lis fWl^fi^tltt^tatib 30 
«tti:»t«t, *MlwB*«*k-9-C*4. £ffT 

? T t 4 - JfcW Km li 12 * * * fc 

[ 0 0 3 7] tUs K< ° 
»kJt«L-r i/i o~i/i oooiSHEt**. * 

& ^to-t^K, £ffrcjba.Ara©ii*>l^^ ,i/fc 

iff t %ff k OES'J^tfe k * * o 
[0 0 3 8] « 1 3 

ov>tRWti. *3*>**W^ 

JMWtWJfct * =• t^ff^^-ft^I^"** 0 121 
1 0 li, « 1 W$I«lSOl 3 ©*#«-e**W* 

@K2 0c lis *«ff 1 1 0 K*»L*** 



^ 0 ^U> ^ff|6ffi)i«^ffi^^ J ^ <75L *^ H 

3 2 c^*^>^^-HittUt7* 
«t*. **»32eli, 

[0 0 3 91 -?-0^s i9->*«tti®B3 1 clis ttttff 

? 0 -ft-Cs iOB#o£^T^®tt«^*** V:$ ' 3 
2°c O* * > V " LT * 

yf|iK3 3 c <Oy ^f^"^^ LTfflv» 
Vo 0 4 0] iOJ^fctttt**" VmWt&^oM 

-E-LTs «<t»«»BB3 4 clis iH^aS 
wi9 vfttU HBtHKl 4 * v > *« 

ff*»gj6»*tftftl1"*o ^on-*«.^ 

[ 0 0 4 1 1 n#«»*o«fci±«««**«> 

■C £©H*fcl*L «>*«<■«>* 

Ls ****lt*?fc*u* W^iffTs- JMt»4«" 
(vjs frfrjrtt L* k ESO-C. 

§ [0 0 4 2] BlMUi^, |10«tO«i» 
« 3 oAffWis »***«)i»*tt»t^ * •) **# 1 

loo 4 3] *C, -JftKc&^S^ffil^^^W 
+ ». Ill Hi, »*]R*«««>»«"^**- LED 

5 0 1 l±s »1 a* f ®)!l!l!LTV^7-'jXA4 0 0 K»L 

t«t******+*- *LTCCD (Charge Coupl 
ed Device) 5 0 3 li, £ 

£ 0 bb^38B5 0 4 li, fet,*'L*S^LTV^ia£b 
«»k«l aOD3Ci1«fRk«r)!?^L, 

[0 0 4 4] »i OjHII«»»-C**4#*»* 

{1 * ±1ETK9I L fc»»]B*«« L td&^^m 
WZOVtUmZo HI .2 li, 

mm*m 5 » 4 o o i* u ^* ^*«>aw#"p *> 4 » 

T- fflUtttS 1 0 b l±aW»*«* k'Srfflv^. -5- L 

t^ ffl^mgi obu»i a«t^, mmw 




9 

*)®4 OOT-li, *<DEihmm t t&*-Mbtl. ffittJiBft 

[0 0 4 5] 1 £.&mmm i o o i±m*.mm i o 
b &>ii;Tf#£^ i a oer'^gftongp^tt tz\tmw 

frbf&i atf&.fcx-ib&fr&frimni-Zc it 
mmu6 o ot, t%®.m£&wu 5 o o^ss^t, £ 
Mftti i o o<D®%kk imz+Zo tmitz%%tf 

*D $ ftfc 4 £ |f v ^O^aiillAO flJK £ 

ft&o 

10 0 4 6] W±l5i^L7t i ^IC^^fii^li, &*^j£J: 

^mWrfO K b 4 o X i> ±fomn jaJJT-N G tiii7)t 
^d£A#t£iiii£?it!l|K8EI&-f & w t mt\z 4 & 0 
1 0 0 4 7] *&^O£fttfc*0&ffiO£&2 OfkW 

Lfcfc«DT-&a 0 Ell 3 14, ±#IMD^®<0^2<0Hifli 

mkfe 1 * { &Mi-&*£$iO-t H2 0 0 a, 2 0 0 b- 
2 0 0 n4-^o 0 8$^?F!lg^t?|iJ5tg|5 2 1 0 14, CftibO 
V-9" 2 0 0 a ~2 0 0 n e>ftaiil $fi(7)B# 

^^J^^tS-ffllJ^-t^o £M«£*D&Jlg|5 2 2 0 14, iOBf 
7h&mil* t —'m.&±<omt1) t $> , ^o-fU* O-t V* 2 
0 0 a - 2 0 0 n;J>M#^ft*1f$li:a**ft-Fft^4.z>i§ 

[0 0*4 8] ffi)^lCOV>TUiB^-f 4 C HI 4 (A. 

C S 1 0) t>t2 0 0 a - 2 0 0 nli, tttfttt 1 Offi 

[Sin fi#^^<b?ffl^$|5 2 1 0 14, M^<D-t>^2 
0 0 a ~2 0 0 n*'t.^7t'|f$|5^B^?!l^bS-iRlJ^-r 

[si2] ±mk^uf&mn 2 2 0 w^^j^ty/ 

— ^Jil±<0^^b/J r ife 'J , ri'OH* o-fc >t2 0 0 a-2 
0 0 n b f§ tz ffiWitf * ft -f ft g 4 S Jf £ i4 , ttttft: ] 

[0049] ja±Kw tfc i -9 1:, *%mo% 2 osjfc 

k ft ft fcfflflj LfcffiJft k L/c £ ft (C i 19 fejt<o (, 
O lift <b ft & ffifWt^FiliftKg it L 4- v> ot*±» I % 

* mm tz&, tub ztmt z,itx-i.<o mm 4 e so 

[ 0 0 5 0 ] SI 2 O^Jtosgoji 1 «>A#ftK 
oi'TMtJ. 11 514, * 2 OHiSoJBJRoJKi o 
A#WOfll*BI"C*«. 7'U XA 4 0 0 <D J: -j 4}|^ 5C 




fltHJ"? 1 0 - 1 6 5 3 8 2 

10 

MJU-t>-9-U>*ftt4*tt2 0 1a, 2 0 1 b02# 
*BtBt4. Kft2 0 1 a, 2 0 1 b<0-^liGN DC 

*»V ] , V 2 ClifXftgtA K A 2 y/|$jEtS. Jt« 
WVP02 2 0 a It, iOKSIiWA K A 2 *»*>f»fc*it 

•fft^44*>f -9^*jtKi- 4 0 f lt, m.%.m t ft% 
?m£-£.<o%ita> t b*) , 3j»osa<i^ft^ft^4i 

10 [ 0 0 5 1 ] JU±KW Lfc 111:, ^2 o*ito®jgo 

1tLtt^<DX-!kti.t%Bi*.t<DE.$H-sifeb-r h 0 2b 
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